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ABSTRAK 
Penggunaan bahan buangan dalam industri pembinaan adalah cara yang berkesan untuk 
melindungi alam sekitar dan meminimumkan kos pembinaan. Dalam kaedah ini, 
komposisi kelapa sawit (POC) dan sekam padi digunakan sebagai pengganti komposisi 
pasir dalam pengeluaran bata pasir. Oleh itu, eksperimen telah dijalankan untuk 
menyiasat kesan kandungan POC dan sekam padi sebagai pengganti pasir pada sifat bata. 
Sejumlah tiga campuran yang mengandungi pelbagai peratusan sekam padi, iaitu 10%, 
20%, 30% dengan 10% POC malar telah disediakan. Separuh spesimen diletakkan dalam 
“water curing” dan separuh lagi diletakkan dalam “air curing” yang dibiarkan sehingga 
tarikh ujian. Ujian kekuatan mampatan dan kekuatan lenturan dilakukan pada 28, 60 dan 
90 hari. Ujian penyerapan air dan ujian ketumpatan dilakukan pada 28 hari. Penemuan 
menunjukkan bahawa lebih banyak peratusan sekam padi akan mengurangkan kedua-dua 
kekuatan mampatan dan kekuatan lenturan bata. 
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ABSTRACT 
Utilizing waste material in the construction industry is an effective way to protect the 
environment and minimize construction cost. In this paper, palm oil clinker (POC) 
aggregates and rice husk were used as fine aggregate replacement in sand brick 
production. Thus, experimental work has been conducted to investigate the effect of POC 
content and rice husk as partial sand replacement on the properties of brick. A total of 
three mixes containing various percentage of rice husk, which are 10%, 20%, 30% with 
constant 10% POC have been prepared. Half of specimens were water cured and another 
half were air cured until the testing date. The compressive strength test and flexural 
strength test was conducted at 28, 60 and 90 days. The water absorption test and density 
test was conducted at 28 days. The findings show that the more percentage of rice husk 
will reduce both compressive strength and flexural strength of the brick. 
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 Background of Study 
The growths of the construction industry in Malaysia are in line with the increased 
of population for people to fulfill their living needs. However, the shortage of building 
material especially sand will hinder the development, thus intervention into looking for 
alternatives should be emphasize. Malaysia is overburden with waste materials and to 
dump these materials to landfill, there are no spaces or areas available. So, the only way 
to overcome the problem is by recycling these material into renewable building materials. 
Waste material that can be use as sand replacement in concrete or mortar is rice husk 
(RH), i.e. an agricultural waste. RH have properties such as low bulk density, toughness, 
abrasive in nature, resistance to weathering to name a few, therefore it seems to suit to be 
used as replacement of sand in making bricks itself. Knowing that bricks can be use as 
an in-filled material, therefore it does not really need to have the strength of an 
engineering bricks thus, strength of 7.5 N/mm2 as stipulated in BS EN 771-3:2003[6] 
would be good enough. 
The agricultural industry in Malaysia has progressed rapidly over the past few 
decades with the palm oil industry showing significant dominance. Statistics show that 
the total plantation area of oil palm in 2014 was 5.39 million hectares, which increased 
by 3.1% compared to 2013 (MPOB, 2014). In addition, as of the third quarter of 2015, 
almost 16.91 million tonnes of crude palm oil were produce in Malaysia (MPOB, 2014). 
As of October 2015, there were 442 fresh fruit bunch (FFB) mills in Malaysia, which 
processed about 82.74 million tonnes of FFB (MPOB, 2015). The mass production of 
palm oil clinker based products also generates an almost similar quantity of by-products, 
which have to be handle appropriately. Such by-products include oil palm shell (OPS), 
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oil palm fibre (OPF) and palm oil clinker (POC). The incineration of OPS and OPF in a 
boiler at high temperature generates palm oil clinker (POC). One of the current trends 
reported by Vijaya et al. (2008) is that some of the mills make use of POC to fill the 
potholes on the roads leading to the plantation estates. Thus, considering the continuous 
depletion of conventional materials from natural resources for manufacture of mortar and 
sand brick, it would be a novel and indeed innovative method to channel this waste as an 
alternative. Although a few studies have been conducted on the use of POC as aggregate, 
it should be noted that none focused on the use of POC fine as a replacement for sand. 
This study is expected to create a breakthrough for the incorporation of POC fine. 
1.2 Problem Statement 
A market study carried out by Bronzeoak Ltd. (2003) shows that approximately 600 
million tonnes of rice paddy is produced each year. On average, 20% of the rice paddy is 
husk, which gives an annual total production of 120 million tonnes. In a majority of rice 
producing countries, much of the husk produced from the processing of rice is either 
burnt or dumped as waste (Paya et. Al, 2000). Rice husk is a waste product of agricultural 
activity in most countries in Asia, including Malaysia. Rice husk has created a major 
problem of disposal to the rice milling industry in Malaysia and elsewhere in the world 
(Farook et. Al., 1989). The Department of Statistics, Malaysia (2016), reported that the 
production of paddy amounted to 2,599,382 tonnes in the year 2016. 
In Malaysia, the most common brick used in the construction industry is cement sand 
brick due to its cheaper price. Unfortunately, the cement sand brick has lower values of 
compressive strength, fire resistance and chemical-attack resistance, but higher values of 
water absorption and initial rate of section compared to fire-clay brick. The conventional 
fired-clay brick still has a lot of room for improvement. Some fires-clay bricks have high 
values of compressive strength but are high in water absorption, and are really heavy. In 
order to improve the performance of engineering properties of cement sand brick in terms 
of compressive strength, water absorption, density and flexural strength other materials 
can be considered to partially replace fine aggregate with rice husk.  
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1.3 Objective of Study 
The objectives of this study are:  
i. To investigate the optimum ratio of rice husk in cement sand brick.  
ii. To determine the characteristic of cement sand brick: 
 ➢ Density  
➢ Water absorption rate  
➢ Compressive strength   
➢ Flexural strength 
1.4 Scope of Project 
In this research palm oil clinker (POC) are used as the waste materials. Based on the 
objective of this research is to study the optimum percentages of palm oil clinker used in 
the cement sand brick. The dimensions of the brick are according to the Public Work 
Department (PWD) Standard Specification for Buildings Works, 2005, it stated that, all 
cement sand brick shall comply with MS 27. The nominal size of cement sand brick is, 
the length is 210 mm (± 3.2), width is 100 mm (± 1.6) and depth is 71mm ± (1.6). The 
ratio used for the brick mixture is 1 ratio 6 (1:6) which are according to cement sand brick 
ratio. 
In this research there are the percent of replacement for fine aggregate with ratio of 
10% with rice husk of 10%,20% and 30%. This ratio used to determine which the best 
ratio are there have 60 samples. Each ratio will undergo a testing and analysis, and based 
on the testing and analysis result, the best optimum percentages of palm oil clinker are 
determined. 
The laboratory testing are for properties at 28 days, 60 days and 90 days. For 
compressive strength and flexural strength test were conducted at 28 days, 60 days and 
90 days. Water absorption test were conducted at 28 days. All this test were conducted in 
according to ASTM C55 (2015). 
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